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Abstract 
Operating liquidity and financial leverage are two significant aspects of overall firm management. This paper analyses the impact 
of financial leverage on various measures of operating liquidity. Further, we examine the effect of both operating liquidity and 
financial leverage on the firm’s performance. We employ a sample of 151 Indian machinery firms and 10 years annual financial 
standalone data from 2004-05 to 2012-13 was collected using CMIE Prowess database. Ratio analysis and Panel data regression 
model have been applied to study the relationship. It was found that financial leverage has significant impact on different 
measures of operating liquidity. Further operating liquidity and financial leverage have considerable impact on performance of 
the Indian machinery firms. This study provides insights on interrelation between operation management and financial 
management and their impact on firm’s performance. 
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1. Introduction  
Operating liquidity and financial leverage are two significant aspects of overall firm management. Operating 
liquidity refers to the balance between resources in the form of cash or readily convertible into cash (current assets) 
and liabilities for which cash will be required soon (current liabilities). Financial leverage states the relationship 
between borrowed funds and owner’s funds in the capital structure of a firm. It includes debt, common equity and 
preferred equity that are used to finance the firm’s total assets, operations and financial growth.  
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Operating liquidity management involves decisions regarding (a) choosing between high costs of stockholding 
due to inventory pile up vs. cost of stock outs, (b) determining between high levels of receivables to promote sales 
vs. cost of slow cash inflow, (c) choosing between benefits of delaying the payments vs. need to retain goodwill of 
suppliers and (d) finally deciding between liquidity benefit of holding cash vs. opportunity cost. There can be 
mainly three major approaches to liquidity management namely aggressive, moderate and conservative. Aggressive 
approach requires keeping a low level of short term assets and high level of short term liabilities. On the other hand 
conservative approach requires keeping low amount of short term liabilities and high amount of current assets. The 
moderate approach follows a mid-level approach between the two. An appropriate approach is essential for effective 
and efficient operations management. 
Firms with only equity as a capital are called as unlevered firms while firms with both equity and debt are termed 
as levered firms. It is important on the part of the financial manager to determine the optimum level of capital 
structure as the right mix maximizes the shareholder’s wealth whereas its imbalance would adversely affects the 
shareholder’s wealth. The leverage decisions are to be taken in advance and to be adjusted on a continuous basis for 
smooth operations of the firm. Hence, financial leverage plays a vital role for successful operations of the firm. 
In this paper we empirically analyze the interrelation between operation management and financial management 
and their impact on firm’s performance. The rest of the paper is divided as follows: section 2 lists some previous 
studies related to leverage and liquidity; section 3 lists the objective of the study; section 4 discusses the theoretical 
framework; in section 5 we present and discuss the results and finally in section 5 we conclude. 
 
2. Literature review 
Saarani and Shahadan (2012) argued that financial leverage is one the important determinants of operating liquidity. 
Palombini and Nakamura (2012) found that firms that have higher levels of leverage choose to keep lower levels of 
operating liquidity. Taleb et al. (2010) stated that debt level of a firm is one of the most significant antecedents of its 
working capital. Naser et al. (2013) argue that effectiveness of operating liquidity is influenced by the firm’s 
financial leverage. Gill (2011) found that in Canadian manufacturing industry leverage plays an important role in 
determining the level of operating liquidity. Nazir and Afza (2009) state that financial leverage significantly affects 
the operating liquidity of firms in Pakistan. 
Zubairi (2011) studied the impact of operating liquidity and capital structure on profitability of automobile firms 
in Pakistan and found statically significant impact of both the factors on profitability. Fama and French (2002) 
establish a positive relationship between leverage and profitability. Pouraghajan and Malekian (2012) found a 
significant relationship between leverage and firm performance. Olokoyo (2013) establish a negative effect of 
leverage on firm’s profitability. Xin (2014) found that leverage has a statistically significant relationship with the 
firm’s financial performance. Sheikh and Wang (2013) establish a negative correlation between leverage and firm’s 
performance.  
Padachi (2006) studied small manufacturing firms in Mauritius and found evidence of a significant relationship 
between operating liquidity and firm’s performance.  Charitou et al. (2010) examined firms listed in the Cyprus 
Stock Exchange and found that operating liquidity and it components are associated with the firm’s profitability. 
Lazaridi and Tryfonidis (2006) analyzed companies listed in the Athens Stock Exchange and found statistically 
significant relationship between profitability and liquidity position of firm. Mansoori and Muhammad (2012) 
examined a sample of Singapore firms and state that efficient working capital management can lead to increase in 
profitability. Lazaridis and Tryfonidis (2006) have conducted a similar study on firms listed in Athens stock 
exchange and found evidence of significant relationship between profitability and operating liquidity. 
Thus we find that previous studies provide contradictory evidences relating to impact of leverage on operating 
liquidity and combined effect of leverage and operating liquidity on firm’s performance. We therefore in this study 
have tried to examine machinery firms in India to empirically investigate the above relationships. 
3. Objectives of the study 
1. To empirically investigate the impact of financial leverage on operating liquidity of Indian machinery firms 
2. To empirically investigate the combined effect of operating liquidity and financial leverage on financial 
performance of Indian machinery firms. 
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4. Theoretical framework 
4.1 Data 
The study considers secondary data of Indian machinery firms during the period 2004-2013. The annual financial 
data was collected using CMIE Prowess database. We considered only those firms for which data was available for 
the entire period of the study and as a result our sample consisted of 151 Indian machinery firms. Thus we had a 
total of 1510 (151 x 10) observations. 
4.2 Methodology 
For our analysis we used panel data fixed effect regression model and employed Eviews statistical software for 
the same.  The panel data model is able to analyze large data sets having both time series and cross sectional 
characteristics. The fixed effect panel data regression model is used after considering the results of Hausman’s test. 
To study the impact of financial leverage on operating liquidity we used Cash conversion cycle (CCC), current 
ratio (CR) and operating cash flow margin as proxies for operating liquidity; and debt to total asset ratio as proxy for 
financial leverage. Further, we also used age sales, size and operating cash flow of the firm as control variables. To 
study the effect of financial leverage and operating liquidity on firm’s performance we use return on assets (ROA) 
as proxy for performance of the firm. The details of the variables used in the study are given Table 1.  
 
Table1. Details of variables used 
Variables Description 
Cash Conversion Cycle (CCC) Inventory Days + Receivable Days – Payable Days 
Current Ratio (CR) Current Assets / Current Liabilities 
Operating Cash Flow Margin (OCFM) Operating Cash Flow / Sales 
Financial Leverage (FL) Total Debt /  Total Assets 
Sales  Net Sales 
Size Total Asset 
Age Current Year – Year of Incorporation 
Operating Cash Flow (CFO) Net Cash Flow from operations 
Return on Assets (ROA) Net Profit / Total Assets 
For our first objective i.e. to examine the impact of financial leverage on operating liquidity we developed three 
models each having different dependent variable for measuring operating liquidity. The models are presented below 
in Table 2. 
Table 2. Models for assessing impact of leverage on liquidity 
Model Equation 
Model 1 ܥܥܥ ൌ ߙ ൅ߚଵܨܮ ൅ ߚଶ݈ܵܽ݁ݏ ൅ߚଷܵ݅ݖ݁ ൅ߚସܣ݃݁ ൅ߚହܥܨܱ 
Model 2 ܥܴ ൌ ߙ ൅ߚଵܨܮ ൅ ߚଶ݈ܵܽ݁ݏ ൅ߚଷܵ݅ݖ݁ ൅ߚସܣ݃݁ ൅ߚହܥܨܱ 
Model 3 ܱܥܨܯ ൌ ߙ ൅ߚଵܨܮ ൅ ߚଶܵ݅ݖ݁ ൅ߚଷܣ݃݁ 
For our second objective i.e. to examine the combined impact of financial leverage and operating liquidity on 
firm performance we developed three more models each having different measures of operating liquidity. All these 
models use ROA as the dependent variable for measuring firm performance. The models are presented below in 
Table 3. 
Table 3. Models for assessing impact of leverage and liquidity on performance 
Model Equation 
Model 4 ܴܱܣ ൌ ߙ ൅ߚଵܨܮ ൅ ߚଶܥܥܥ ൅ߚଷ݈ܵܽ݁ݏ ൅ߚସܵ݅ݖ݁ ൅ ߚହܣ݃݁ 
Model 5 ܴܱܣ ൌ ߙ ൅ߚଵܨܮ ൅ ߚଶܥܴ ൅ߚଷ݈ܵܽ݁ݏ ൅ߚସܵ݅ݖ݁ ൅ ߚହܣ݃݁ 
Model 6 ܴܱܣ ൌ ߙ ൅ߚଵܨܮ ൅ ߚଶܱܥܨܯ ൅ߚଷ݈ܵܽ݁ݏ ൅ߚସܵ݅ݖ݁ ൅ ߚହܣ݃݁ 
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5. Results and analysis 
Table 4 presents the descriptive statistics of the various variables used in the study. It can be seen from the value of 
standard deviation that there is considerable variation in the sample which is acceptable for our analysis.  
Our first objective was to examine the impact of financial leverage on operating liquidity. As mentioned earlier, 
we employed three different models namely Model 1, Model 2 and Model 3 having CCC, CR and OCFM as the 
dependent variables respectively. In each case, we first run the Hausman test to decide between the applicability of 
panel data fixed and random effect model. 
Table 4. Descriptive Statistics 
Variables Mean Median Std. Dev. 
CCC (days) 227.56 107.41 1369.09 
CR  2.11 1.74 1.67 
OCFM  0.30 0.05 11.39 
ROA 0.04 0.04 0.17 
FL 0.32 0.24 0.40 
AGE (Years) 35.72 31.00 19.47 
SALES (Rs. Millions) 6330.73 1008.90 28041.87 
SIZE (Rs. Millions) 8375.59 997.60 44410.09 
CFO (Rs. Millions) 383.74 28.65 2295.03 
Source: CMIE Prowess, Eviews 
As shown in Table 5, Table 6 and Table 7, the null hypothesis of Hausman test has been rejected and therefore, 
the results support fixed effects model.  Results of Model 1, 2 and 3 indicate that the financial leverage has 
statistically significant (5% level) effect on the operating liquidity.  
Table 5. Results from Model 1 
Dependent Variable CCC 
Variable Coefficient Std. Error t-Statistic Prob. 
FL 76.409 9.689 7.886 0.000 
Age 5.836 0.477 12.233 0.000 
Sales -0.001 0.000 -3.391 0.001 
Size 0.001 0.000 3.116 0.002 
CFO -0.002 0.001 -3.365 0.001 
Adjusted R-squared 0.746 
Hausman Test 
Chi-Sq. Statistic  13.165 Prob. 0.022 
Source: CMIE Prowess, Eviews 
From Table 5, it has been found that the financial leverage is positively correlated with the cash conversion cycle 
(CCC). All the control variables namely age, sales, size and CFO are also found to be statically significant. The 
adjusted R-squared value (0.746) supports the fitness of the above model. 
Table 6 shows the results from model 2 and indicates that financial leverage has significant effect on current ratio 
and has a positive relation. All the control variables except CFO are also found to be statistically significant. The 
adjusted R-squared value (0.796) confirms that the model is a good fit. 
The results from Table 7 show that leverage position of a firm has significant effect on OCFM. However, 
contradictory to results of Model 1 and Model 2 we find that in Model 3 the financial leverage has negative 
relationship with the liquidity measure. The adjusted R-squared value was also low (0.098) indicating that the model 
has somewhat low fitment level. 
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Table 6. Results from Model 2 
Dependent Variable CR 
Variable Coefficient Std. Error t-Statistic Prob. 
FL 0.130 0.040 3.257 0.001 
Age -0.035 0.002 -13.981 0.000 
Sales 0.000 0.000 3.505 0.001 
Size 0.000 0.000 -3.057 0.002 
CFO 0.000 0.000 -0.691 0.490 
Adjusted R-squared 0.796 
Hausman Test 
Chi-Sq. Statistic  19.089 Prob. 0.002 
Source: CMIE Prowess, Eviews 
Overall the results from Model 1, 2 and 3 suggest that as the firm becomes more levered, it also tends to become 
more liquid. This indicates that the funds raised from debt are used by firms to finance their current assets and pay 
off their current liabilities. This is in agreement with the conservative approach of working capital where long term 
funds are used to finance short term assets. 
Table 7. Results from Model 3 
Dependent Variable OCFM 
Variable Coefficient Std. Error t-Statistic Prob. 
FL -0.387 0.070 -5.526 0.000 
Age -0.004 0.001 -2.655 0.008 
Size 0.000 0.000 -3.479 0.001 
Adjusted R-squared 0.098 
Hausman Test 
Chi-Sq. Statistic  84.085 Prob. 0.000 
Source: CMIE Prowess, Eviews 
Our second objective was to examine the combined effect of leverage and operating liquidity on firm’s 
performance. We employed 3 models namely Model 4, Model 5 and Model 6, each having different measures of 
operating liquidity as independent variables along with age, size and sales as control variables. Financial leverage 
was used as an independent variable and ROA as dependent variable in all the three models. Hausman test results 
were again used to support the panel data fixed effect approach. Results of Model 4, 5 and 6 indicate that both 
operating liquidity and financial leverage significantly affect the performance of the firm. 
Results from Table 8 show that financial leverage is negatively correlated and CCC is positively correlated with 
the firm’s returns on assets. The control variables age, size and sales are statistically significant. The adjusted R-
squared value (0.633) confirms the fitness of the above model. 
 
Table 8. Results from Model 4 
Dependent Variable ROA 
Variable Coefficient Std. Error t-Statistic Prob. 
FL -0.163 0.010 -17.068 0.000 
CCC 0.000 0.000 -4.155 0.000 
Age -0.002 0.000 -6.280 0.000 
Size 0.000 0.000 -10.497 0.000 
Sales 0.000 0.000 10.776 0.000 
Adjusted R-squared 0.633 
Hausman Test 
Chi-Sq. Statistic  59.474 Prob. 0.000 
Source: CMIE Prowess, Eviews 
Table 9 shows that current ratio is positively related and leverage is negatively related to performance of the firm. 
The control variables age, size and sales are all statistically significant. The adjusted R-squared value (0.632) 
confirms the fitment of model. 
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Table 9. Results from Model 5 
Dependent Variable ROA 
Variable Coefficient Std. Error t-Statistic Prob. 
FL -0.172 0.010 -17.487 0.000 
CR 0.001 0.001 1.756 0.049 
Age -0.002 0.000 -6.428 0.000 
Size 0.000 0.000 -10.501 0.000 
Sales 0.000 0.000 10.792 0.000 
Adjusted R-squared 0.632 
Hausman Test 
Chi-Sq. Statistic  45.408 Prob. 0.000 
Source: CMIE Prowess, Eviews 
The results of Table 10 again show that financial leverage has negative impact and OCFM has positive impact on 
the returns of firms. The control variables age, size and sales are also found to be statistically significant in 
determining the performance of the firm. The adjusted R-squared value (0.642) supports the combined effect of the 
variables. 
Table 10. Results from Model 6 
Dependent Variable ROA 
Variable Coefficient Std. Error t-Statistic Prob. 
FL -0.147 0.009 -16.590 0.000 
OCFM 0.004 0.000 9.669 0.000 
Age -0.002 0.000 -6.676 0.000 
Size 0.000 0.000 -11.057 0.000 
Sales 0.000 0.000 11.322 0.000 
Adjusted R-squared 0.642 
Hausman Test 
Chi-Sq. Statistic  22.670 Prob. 0.000 
Source: CMIE Prowess, Eviews 
Overall the results from Model 4, 5 and 6 indicate that both financial leverage and operating liquidity are 
important determinants of firm’s performance. Financial leverage is negatively related with firm’s profitability 
which might depict that there is a decrease in the profitability with increased leverage because of the incurrence of 
increased financial cost. Operating liquidity is positively related with the firm’s profitability. It reflects the necessity 
of huge requirement of liquid funds for Indian machinery firms because of their day to day heavy operations and 
systems. 
6. Conclusion 
In this paper we have analyzed the relationship between a firm’s financing and operating activities and their impact 
on the performance of the firm. Using 10 year data of 151 Indian machinery firms we found that there is a 
significant relationship between the operating liquidity and financial leverage of the firm. It reflects that firms with 
more debt tend to hold more liquid assets and use the long term sources of funds to finance their current operations. 
We also found that both leverage and liquidity are significant in determining the performance of the firm. The 
results show that low level of debt and high liquidity are instrumental in improving the performance of capital 
intensive machinery firms. Thus, this study provides insights on interrelation between operation management and 
financial management and their impact on firm’s performance. 
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